We are engaged in education at a unique moment in time; one characterized by intense pressure on schools, teachers, and by proxy, teacher educators (Allen, 2003; Wilson, Floden, & Ferrini-Mundy, 2001 ) to demonstrate our efforts yield learning gains for all students (Cochran-Smith, 2005a) . Education has been previously driven by desires for demonstration of student learning, but never before have politics, legislation, and pressure from stakeholders been so keenly interested in high-quality learning gains for all. We have truly entered a "no child left behind" era, and teacher education is a central player (Cochran-Smith, 2003) .
The debate around teacher education seems to be raging most aggressively between groups with opposing perspectives on the benefits of preparation programs (Cochran-Smith & Fries, 2005) . One group seeks to further professionalize teacher education; to invest in the current systems for teacher education that seek to attract and retain high-quality professionals who can demonstrate their effectiveness with all learners. The efforts of the National Board for Professional Teacher Standards (NBPTS), the National Council for the Accreditation of Teacher Education (NCATE), and the National Commission on Teaching and America's Future (NCTAF) are aligned with these efforts. A second group, as represented by groups such as the American Board for Certification of Teacher Excellence (ABCTE) and the Thomas B. Fordham Foundation, seem to have further deregulation of teacher education in mind. Both groups see themselves as having the best interests of P-12 students in mind.
Despite their philosophical differences, these groups commonly agree that one clear path to increased P-12 student learning is through improved teacher preparation. The link between student achievement and the quality of teaching is clear to all (Elmore, 2003; Wasley & McDiarmid, 2003) , and national efforts for the improvement and accountability of teacher education are increasing through policy and fiscal support (Cochran-Smith, 2005b) .
Emerging as a strong thread within these conversations is attention to student learning as a powerful measure of teacher effectiveness. Large-scale standardized testing to determine student learning has been roundly criticized as providing information of questionable utility in this regard (Popham, 2005) . Several other mechanisms for evaluating the power of teacher effects are emerging, including value-added modeling (Sanders & Horn, 1998; Wright, Horn, & Sanders, 1997) and teacher work sample methodology (Girod, 2001 ; H. D. Schalock M. D. Schalock, & Myton, 1998) . Although the work of Sanders and others on value-added modeling has provided substantial data on teacher effects, it has not yet had great influence on teacher preparation. Teacher work sample methodology has had more significant influence on preparation programs (Elliott, 2004) . The research reported here builds on conversations of teacher accountability, teacher preparation, and teacher work sample methodology as a mechanism to examine teachers' abilities to help all students learn.
TEACHER WORK SAMPLE METHODOLOGY
Teacher work sample methodology was conceptualized as a powerful pedagogical and evaluative tool at Western Oregon University in the 1970s. The core notion is that teachers ought to make systematic connections between their teaching actions and the learning of each student in their classrooms. This "connecting of teaching and learning" (Girod, 2001 ) is accomplished as teacher candidates become facile in the implementation of the following seven critical skills: (a) analysis of context-effective teachers carefully examine the setting in which they will be teaching to identify the constraints and affordances within the system as well as the strengths, weaknesses, prior knowledge, experiences, and interests of the students; (b) selection of outcomeseffective teachers select outcomes that are valuable and aligned with the needs of the learners; (c) selection of pedagogy-effective teachers select pedagogical strategies that make sense given the outcomes, context, and current best practices; (d) use of sound assessment practiceseffective teachers design valid and reliable assessment systems; (e) data analysis-effective teachers use assessment to support student learning by providing accurate and timely feedback on student progress toward outcomes; (f) reflection-effective teachers are able to reflect on the processes of teaching and learning in ways that help them diagnose student learning and their own professional development needs; and (g) alignment-effective teachers structure this entire process in ways that align the demands of context, content, pedagogy, and assessment to maximize student learning. The aforementioned skills are ones in which all good teachers have developed proficiency (H. D. Schalock & Myton, 2002) , are thought to be "authentic," and are those likely to positively influence P-12 student achievement. Teacher candidates demonstrate each of these through the preparation of a teacher work sample.
Typically, a work sample has the following components: (a) a description of the context in which the teacher candidate will be teaching, (b) an articulation of the learning goals to be targeted, (c) a rationale statement defending the goals as important and the pedagogical moves as sound in light of the context, (d) lesson plans, (e) pre-and posttests, (f) analysis of testing results and student learning gains, and (g) reflections on the connections of teaching efforts, student learning, and personal professional growth. Each section is developed and executed in the context of a field experience placement with real students and contextual demands. A teacher work sample is a vehicle to help teacher candidates articulate, document, investigate, and reflect on their teacher actions and the impact on student learning. Through this process, teachers become better able to connect their teaching to student learning (Girod, 2001) .
Although originating at Western Oregon University, teacher work sample methodology has been adopted in other states and institutions around the country, including most notably the Renaissance Partnership project in which 11 institutions collaborated to implement teacher work sampling in an effort to demonstrate that teacher candidates could affect P-12 student learning. Although the components of the work sample may shift between these instantiations, the underlying concepts and the goal of connecting teaching and learning are remarkably consistent.
Simulation as a Pedagogy for Learning Work Sample Methodology
As teacher work sample methodology becomes embedded in teacher preparation programs, teacher education faculty are working hard to design learning experiences to assist teacher candidates in coming to understand the underlying conceptual ideas as well as actually preparing the components (Girod, 2001) . We propose that simulation as a pedagogy may be a powerful tool in this regard. Although simulations have been in use in teacher preparation for many years using films, role-playing experiences, card games, and other activities, computing power has increased significantly enough to develop complex, interactive simulations of teaching and learning. What follows is a description of a pilot study designed to test the efficacy of a Web-based simulation called the Cook School District simulation, in which teacher candidates can practice and receive feedback regarding their progress in connecting teaching and learning using the teacher work sample methodology process.
Rationale Supporting the Cook Simulation
The "social turn" in learning and cognition has transformed the field of educational psychology (Brown, Collins, & Duguid, 1989; Greeno, Collins, & Resnick, 1996) . Only recently, however, are we starting to see explorations of the implications for this emphasis on the field of teacher education (Putnam & Borko, 2000) . Central to this translation is the notion of apprenticeship learning (Resnick, 1987) and legitimate peripheral participation (Lave & Wenger, 1991) , in which a novice teacher spends time in observation of an expert, being scaffolded into increasingly more central professional activities. Although this seems a sensible approach, Putnam and Borko (2000) offered this central challenge: "A concern, however, is that K-12 classrooms embodying the kinds of teaching advocated by university teacher education programs may not be available. Without such classrooms, the apprenticeship model breaks down" (p. 7). As a result, teacher educators are left to find different contexts, methods, or models that provide equally favorable conditions for learning. Resnick (1987) recognized this challenge and suggested "special forms of 'bridging apprenticeships' that use simulated work environments and specially designed social interactions" (p. 17).
The Cook School simulation is designed to serve as a bridging apprenticeship experience allowing a practice space for those acquiring skills in designing and implementing a teacher work sample within their initial licensure program. Most faculty in teacher education know well the complexities of the knowledge and skills their candidates are expected to learn and search for better ways to provide opportunities for their students to practice and receive feedback prior to stepping into a classroom. Despite this, high-quality practice opportunities for teacher education students prior to practica can be challenging to provide.
Several scholars have written about the need for practice activities. M. Schalock (1998) called the lack of practice provisions an "ethical breach" (p. 272). Wilson et al. (2001) and M. Schalock also referred to the lack of a connection between university-based instruction and practicum experiences as being barriers to high expectations for candidate performance. Elliott (2004) stated with clarity that candidates must have adequate opportunities to "practice and develop their skills in teaching so students learn" (p. 5). The Cook School simulation provides candidates the practice opportunity teacher education faculty have sought for their students.
Two elements exist that make practice of teaching skills important. First, teacher candidates often lack readiness to learn the difficult and complex skills they are to master. Rather than being eager to learn about instructional design, many students are more interested in classroom management and discipline when they first begin education course work. In our experience, few are prepared or interested in discussing alignment, making adaptations, or reflecting on decision making as critical elements to master in teaching. Second, teacher educators need to provide instructional settings that are genuine in their emphasis on candidate learning (Collins, Brown, & Holum, 1991) . We often exhort our candidates to allow for experimentation and failure and to provide students with feedback regarding their developing skills. Too often, however, we do not provide this same type of environment in which our candidates can learn. We do not really mean "try out your ideas" because we too often punish failure. We do not really honor failure as a useful step in the learning process.
Teacher educators have experimented for years with activities and opportunities to provide practice settings. Often these opportunities are afforded through some type of peer, microteaching activity in which candidates pretend to be a teacher and classmates pretend to be P-12 students (Gage, 1978) . These experiences deviate widely in their effectiveness as college-age teacher candidates struggle to pretend to perform at the age and ability level of an imagined student population (Andersen & Antes, 1971) . For example, a preservice kindergarten teacher wishing to teach color and shape recognition may find it difficult to gain an authentic and illuminating experience in a peer micro-teaching activity. Strategies for practice must be reexamined in teacher preparation.
Given these challenges, Cook was designed to provide an authentic, protected setting in which to try new ideas and receive feedback without having to worry about harming students or the complexities of classroom management.
Overview of the Design of the Cook Simulation
The operation of the simulation is controlled by three sets of variables. Figure 1 illustrates the relationship between these variables. The text following the figure explicates the nature of the variables themselves. The three variables sit in relation to one another in accordance with an algorithm that we believe produces logical and realistic simulated student outcomes. The nature of this algorithm is discussed after the variables are described.
Independent Variables
The independent variables include six elements candidate users manipulate as they design their instruction. The users' descriptions of each variable become part of the interactions within the algorithm that are used to develop behavior patterns for the simulated students. For example, curriculum area is one of the independent variables. Real-world students respond differently to different curriculum areas (i.e., mathematics, art, language arts, etc.). Likewise, the simulated students respond differently to subject areas they enjoy versus those they approach with limited enthusiasm. The specific components of the six independent variables are shown in Table 1 . Candidate users select from the specific elements list descriptions of their decisions regarding the independent variables. As an example, a candidate may choose from three different options for the test sequence independent variable (pretest, formative, or posttest).
Contextual Variables
The contextual variables include two typespublic and private. The public variables are those made known to the candidate user that are useful in designing instruction. These variables are accounted for indirectly in the algorithm that calculates simulated students' achievement and on-task patterns. They may be useful to the candidate, however, in deciding how to best align outcomes, instruction, adaptations, and assessment in ways that reflect the individual needs of the simulated learners. These public contextual variables include information such as
• parents'/guardians' names, occupations, and home addresses; • siblings-number of siblings and student's birth order;
• health and behavioral reports from previous years;
• academic records such as attendance, grades from previous years, standardized test performance, current class schedule, special program inclusion (i.e., special education services), if any, and teacher comments; • activities-athletic, special activities, and membership in leadership/service groups sponsored by the school.
The private contextual variables are those that bear directly on the simulated students' academic and on-task performance. Each of the 200 simulated students is based on a real person and was described by an author who knew the student well. Those authors were all classroom teachers who at one time or another had worked with the real student upon which the simulated student profile was constructed. The simulated students were described in terms of how they would respond to each of the specific elements that correspond to the six independent variables. The authors were asked to state the level of success the simulated student would likely have when each of the specific elements was encountered by the simulated student. For example, for Item Type, the authors were asked for the score range a specific pupil would have for each of the assessment choices. The simulated student Robert, who is very shy and very bright, would likely have an achievement score range that is lower for an oral performance assessment item than for a written assessment item.
Dependent Variables
Dependent variables within Cook are of two kinds-achievement scores and on-task patterns. Both scores are influenced by the candidate's use of the independent variables. The manner in which these variables interact, support, or mitigate one another and yield individual student achievement and on-task behavior is defined by the simulation's algorithm. The algorithm is a complex mathematic formula that weights each of the variables to produce a potential outcome range. Random numbers generated are weighed against this outcome range and then converted to right or wrong answers or on-/off-task behaviors. The exact weighting and interactions of the variables within the simulation are based on the experience of the author with the real student who was described for the simulation. An understanding of empirical research guided the structure of the algorithm, but the authors were recounting performances of real people rather than a generalized population of students as would be found in a literature review. It was not the intent to perfectly model how learning and engagement unfold in classrooms (as if that is possible) but rather to provide a picture or suggestion of reality-real enough to allow teacher education faculty to draw logical decisions and inferences about teacher candidate effectiveness in connecting teaching and learning. During simulation development and refinement, four national experts in educational psychology, evaluation and measurement, teacher education, and curriculum and instruction independently reviewed, provided suggestions for modifications and improvement, and ultimately concurred that sufficient reality was modeled to provide a reasonable practice experience.
One of the unique features of the Cook simulation is that it is equally useful for a wide variety of content areas, goals, and instructional strategies. For example, one can teach for social justice goals in a language arts setting, design technology-rich Figure 2 shows a screen shot of the Instructional Strategies page of the simulation in which candidate users select the instructional strategies they will use to move students toward their previously identified learning outcomes. Users also order these strategies and specify the duration of time spent on each, in effect, building a lesson plan to be used in their simulated classroom. At any time however, users may stop, instruct, and modify it as necessary based on simulated student on-task behaviors and even feedback from formative assessments. Figure 3 shows a screenshot from the Student Roster page. As described previously, simulated students can be drawn into the classroom by particular characteristics (e.g., students with individual education plans, English as a second language students, etc.) or by random. The names of the students are hyperlinks that take the user to that student's particular academic and behavioral record. Candidate users spent a great deal of time studying carefully the characteristics of their simulated students in an effort to design instruction most appropriate for each.
Several support features are built into the simulation to increase candidate user reflection, analysis, and overall value of the simulation use. Figure 4 shows several of these features, including the personal notes space in which candidate users might record their "in-flight" thoughts and opinions about factors that may be affecting simulated student learning. Also shown is the cues and prompts feature in which candidate users are asked to respond to questions posed by the simulation that are pertinent to the activities in which the user is engaged. These responses are recorded and can be recalled for examination by a teacher educator.
RESEARCH QUESTIONS
Given the design of the Cook simulation as a space in which teacher candidates can practice connecting teaching and learning using a Like much education research, the challenges of practice precluded us from designing a random sample, experimental study in which to investigate these questions. We were forced to settle for a quasi-experimental study in which students self-selected into treatment (simulation users) and comparison groups (nonsimulation users). This design limited our ability to speak persuasively about the effectiveness of the simulation, and we have tried to be appropriately modest in drawing conclusions.
SAMPLE AND DESIGN
Participants were drawn from the population of master's of arts in teaching (MAT) teacher candidates between May 2003 and September 2004 at a regional state university in the Western United States. All teacher candidates were pursuing initial teacher licensure at the high school level and had been selected through a competitive process using grade point average (GPA), Praxis I and II test scores, and scores obtained during the interview screening processes for admission into the licensure program.
Teacher candidates were admitted into three cohort groups of 24 to 28 students. From these cohort groups, study participants self-selected on a first-come, first-serve basis up to half of the total group. For example, in the first cohort group, 12 students volunteered as participants from the total group of 24. In all, nearly half of three cohort groups participated as treatment participants (n = 33), and the other half of each group represented the comparison population (n = 38). Self-selection into treatment groups represents a threat to internal validity, but analysis of covariance (ANCOVA), a robust statistical procedure, was used to control for the effect of the pretest on all outcome measures. This does not, however, control for other potential confounding variables. Additional differences between treatment and comparison group participants are illustrated in Table 2 .
Comparison and treatment groups matriculated through regular teacher licensure course work and associated student teaching experiences as cohort groups. In addition to these similar experiences, the treatment group participated in use of the Cook simulation for three 2-hour work sessions across a 3-week period within the licensure program. By design, treatment fell between the programrequired preparation of two independent work samples. The administration of the treatment was compressed into 3 weeks so professional maturation during the study did not become a significant threat to internal validity. The treatment was administered in addition to regular teacher education experiences, not in lieu of them. Given this, it was to be expected that differences between treatment and comparison group performance and dispositions would be found. Analyses examined whole-group differences to establish regular program preparation effects and compared treatment and comparison groups to explore the "value added" for time spent using the Cook simulation. 
PEDAGOGICAL TREATMENT
The experimental treatment consisted of three 2-hour work sessions with the Cook simulation. Although three separate versions of the treatment were delivered (one for each group of participants from each of the three MAT cohorts), pedagogy used was very similar. The days, major topics discussed, and activities completed are described next for all three groups.
Day 1.
A total of 30 minutes was spent familiarizing participants with the design of the Cook simulation, its functionality, intent, and basic navigation procedures. Next, 60 minutes were spent in analysis of the setting of the Cook School District and Cook High School in particular, including the characteristics of the simulated students randomly assigned to the teacher candidates' classrooms. On this day, users' class sizes included 20 simulated students. The last 30 minutes were spent quickly stepping through the remainder of the simulation to become familiar with the features and demands of the simulation in anticipation of full use on Day 2.
Day 2. Students were asked to arrive for Day 2 with two lesson objectives in mind, three or four assessment items geared toward those objectives, and a series of instructional steps or strategies that would help the same 20 simulated students from Day 1 learn the desired objectives. Student users designed their instructional plan around their teaching area of specialization. The entire 2 hours were dedicated to using these objectives, assessment items, and instructional strategies to work in the simulation with careful attention to student learning and engagement. Teacher candidates completed a worksheet that directed them to reflect on their actions in the simulated classroom and the consequences of these actions on simulated student learning and engagement.
Day 3. During the first 60 minutes of Day 3, all teacher candidates' work in the simulation was restricted to each candidate teaching the same 5 simulated students-although candidates taught these students across a range of content areas. Teacher educator users have the option of setting the parameters of the simulation, and in this case, the simulated student population was restricted to 5 students. Whole group discussions among the candidates focused on how these simulated students behaved differently under different conditions-content areas, instructional strategies, kind and complexity of objectives sought, and even the kinds of assessments used. Effort was made by the candidates to glean wisdom about how to work most effectively with each of the 5 simulated students. The final 60 minutes were used to work once more through the entire simulation (using a full simulated class of 20 students) with specific attention to the learning and engagement of students in No Child Left Behind subgroups; namely, those receiving special education services, living in poverty, English language learners, and those of an ethnicity other than Caucasian. Teacher candidates were asked to defend their skillfulness in working with all students using data they collected while working with the simulation. For example, teacher candidates were asked to defend with data whether equal effectiveness existed between simulated students receiving special education services and those who did not. When achievement differences existed, further investigation and analysis was conducted to explore possible explanations for the discrepancy.
As participants in the three treatment groups worked in the simulation across the 3 days, the level of comfort and skillfulness in using the simulation seemed to increase as we fielded fewer and fewer questions about the use of the simulation itself. In addition, it seemed as though the level of complexity of conversations about connecting teaching and learning deepened across time as students made more insightful comments and tested more complex theories about what factors may have had an impact on simulated student learning.
EXPERIMENTAL AND COMPARISON TREATMENT COMPARISONS
While the experimental treatment was being administered, both groups were learning similar topics in their regular preparation program. Both groups were receiving instruction in work sampling, assessment, classroom management, and instructional design. The most significant differences occurred when the experimental group practiced designing and evaluating their own work sample and receiving feedback regarding their performance. No new topics were introduced. The existence of practice and feedback around work sample skills was then the central focus of the experimental treatment.
MEASURES AND DATA
All treatment and comparison group teacher candidates responded to the same battery of measures during the same 3-week period, immediately before and immediately after study participants worked in the Cook simulation. Both sets of teacher candidates completed pre-and postmeasures of perceived skillfulness in connecting teaching and learning and perceived value of these same skills. For example, teacher candidates were asked to rate themselves on a 5-point Likert scale indicating the degree to which they felt skillful in adapting instruction to ensure that all students learned to the best of their ability. The teacher candidates' valuing of these skills was measured asking the degree to which they agreed with statements such as "Excellent teachers adapt instruction to ensure that all students learn to the best of their ability." 2 These two constructs were measured together on a single inventory. Individual skillfulness and value items were totaled as two separate factors. Cronbach's alpha for the Total Skillfulness factor was .82 (11 items total) and .83 (11 items total) for the Value factor, suggesting a fair degree of within-factor consistency. The measure is included as Appendix A.
In addition to these measures, teacher work sample scores and lesson evaluation scores were examined both before and after working in the Cook simulation. In this licensure program, work samples were scored by part-time adjunct instructors who only do supervision of student teachers in the field. Of the 142 total teacher candidate work samples prepared (2 for each of the 71 total students), a total of seven different part-time adjunct instructors rated the work samples. These adjunct instructors completed a training course in scoring work samples, and historically, scorer agreement has been high. Unfortunately, the preparation program has not completed rater reliability calculations in the past 2 years, so no current information about rater reliability can be provided. Cronbach's alpha for the total work sample score was .88, suggesting high internal consistency of the scale itself. The work sample scoring guide can be found in Appendix B.
The final source of data came from evaluations of lessons taught before and after participants used the Cook simulation. As teacher candidates taught lessons in their field placement setting, their classroom teacher mentors evaluated their performance using an extensive lesson evaluation format. The fact that these lesson evaluations were completed by 71 different teacher mentors represents a potential threat to reliability. However, reliability figures for the five different lesson evaluation factors ranged from .72 for the 2-item ability to evaluate pupil learning factor to .89 for the 11-item classroom climate conductive to learning factor. In addition, the lesson evaluation form are aligned with the teacher competencies articulated by our state teacher licensing agency. We interpreted the correlation results and alignment activities to provide support that the evaluation form was a very stable measure. The lesson evaluation form is included as Appendix C.
The work sample scores and the lesson evaluation data represent two sets of information that have been in use at this institution for a number of years, undergoing continued revision, clarification, and refinement. For this reason, we have high confidence in these measures to return valid and reliable data. The skillfulness and value attitudinal inventories were designed for this research and have undergone less rigorous pilot testing and refinement but still demonstrate strong reliability. In all cases, the same mentor teachers and part-time adjunct instructors scored work samples and completed lesson evaluations on the same teacher candidates from Time 1 to Time 2.
DATA ANALYSIS
Research Questions 1 and 2 pertained to perceived skillfulness and value of skills necessary to connect teaching and learning. These questions were first explored using descriptive statistics. Table 3 shows means and standard deviations for the two samples. Table 3 shows that treatment and comparison groups scored almost exactly the same on both pretest factors, and each group made gains on the posttest. However, posttest scores for the treatment group are much higher than the comparison group. Pre-and posttest scores for treatment and comparison groups were compared using analysis of covariance, which allowed us to partition out differences between the treatment and comparison group pretest scores. ANCOVA does not, however, eliminate interactions between other existing qualities that may have had an impact on both pretest scores and the effect of the treatment. However, gender and undergraduate GPA were analyzed as fixed factors, but neither bore out as predictors on any outcome measure. Neither gender nor GPA is included in any further discussions. In the end, only the main effect of the treatment condition was found to be statistically worthy of further exploration.
Total pretest perceived skillfulness predicted total posttest perceived skillfulness with a p value < .0001, F = 61.70, df (1, 70) , whereas treatment was also significant with a p value < .0001, F = 56.99, df (1, 70) . In addition, total pretest perceived value for skills necessary to connect teaching and learning predicted posttest value scores with a p value < .0001, F = 23.56, df (1, 70) , and the effect of the treatment condition was also significant with a p value < .001, F = 11.23, df (1, 70) . These results suggest that for Research Questions 1 and 2, all students grew in perceived skillfulness and value from pre-to posttest but that treatment group students grew substantially more in both areas. Mean differences between treatment and comparison groups on both factors are considerably larger than mean differences for the whole group from pre-to posttest. In other words, the effect of interest, the impact of 6 additional hours of work in the simulation, seemed to play a larger role than the overall effect of the teacher education program.
Research Question 3, regarding differences in work sample ratings between treatment and comparison groups, was first explored using descriptive statistics. Table 4 presents these differences for each of the seven major components of the work sample as well as total scores. Table 4 reveals that both treatment and comparison group subsection scores increased from pre-to posttest. For example, at pretest, setting description component scores for the comparison group averaged 3.77 and 3.85 for the treatment group. At posttest, comparison group setting scores rose to an average of 3.89 and 3.97 for the treatment group. These changes are modest. Most interesting are the total work sample scores, listed at the bottom, in which both treatment and comparison group scores show growth, although slightly more for the treatment group. Interestingly, this added growth seems to be distributed fairly evenly across all component scores; no one component showing much greater growth than that by the comparison group. In other words, growth we attribute to the preparation program seems to occur fairly evenly across all components of the teacher work sample.
Total work sample score standard deviations varied little from pre-to posttest for the comparison group but decreased substantially in the treatment group. This is likely a ceiling effect for the measure as most treatment group work sample total scores approached the maximum possible points (points possible = 28). Although we have concerns about the normality of these score distributions (given the ceiling effect), we applied analysis of covariance to explore the effect of the treatment while controlling for pretest scores. The main effect for total pretest work sample scores returned a p value < .001, F = 14.39, df (1, 6) , whereas the main effect for treatment returned a p value < .05, F = 4.56, df (1, 5) . This result suggests that total work sample scores increased from pre-to posttest for the whole group as well as indicating an additive effect for the treatment. In other words, participants working in the Cook simulation produced better work samples than those who did not use Cook. The fourth research question used a lesson evaluation form developed at our university across the past 10 years and mapped to our state licensing commission teaching standards. Subsection scores for the following dependent factors were examined: (a) evidence of planning for instruction, (b) established a classroom climate conducive to learning, (c) implemented plans for instruction, (d) evaluated pupil achievement, and (e) demonstrated an impact on student learning. Each of these factors was stressed in the Cook simulation and was thought amenable to influence by the experimental treatment. Table 5 gives means and standard deviations for each factor for pre-and posttest scores.
Our immediate concern when perusing Table  5 was that all pretest factor scores were slightly higher for the treatment group. As students selfselected into treatment and comparison groups, that score difference suggested a confounding variable may have been contributing to gain scores rather than a treatment effect. In addition, all mean factor scores increased from pre-to posttest, suggesting a general program effect or maturation. Analysis of covariance was used to explore the significance of these differences while controlling for the effect of the pretest on posttest factor scores.
Like ANCOVA analyses described earlier, gender and the effect of entry GPA were explored as potential fixed factors and eliminated. Final model main effects included only the effect of the pretest on each factor and the treatment condition. For example, pretest factor scores for planning for instruction returned a p value < .05, F = 5.18, df (1, 67) , and the effect of the treatment was also significant with a p value < .05, F = 4.36, df (1, 67) . In other words, all teacher candidates improved significantly in planning for instruction, although Cook participants improved even more.
On the other hand, pretest factor scores for the classroom conducive to learning factor did not return a significant result, whereas the effect of the treatment was significant at p < .01, F = 8.15, df (1, 37) . From this, it was the effect of the treatment alone that was most powerful in predicting the posttest score for the classroom conducive to learning factor. a. ANCOVA for all participants from pre to post. b. ANCOVA between treatment and comparison groups from pre to post. *p < .05. ***p < .001.
The main effect of the pretest of the implemented plans for instruction factor did not quite reach significance (p < .06), F = 3.66, df (1, 67) , and neither did the effect of the treatment, F = 2.39, df (1, 37) . Similarly, the main effect for the pretest of the evaluated pupil achievement factor was not significant, F = .062, df (1, 67) , but the main effect for the treatment condition was very close to statistically significant at p < .06, F = 3.52, df (1, 37) . Again, it seems curious that pretest scores are only roughly predictive of posttest scores though they approach significance for the effect of the treatment. Perhaps this should not come as a surprise, however, as the Cook simulation places great emphasis on evaluating pupil achievement and none on actual, real-world teaching or implementing plans for instruction. Finally, factor models for impact on student learning were explored, and neither the pretest nor the treatment were statistically significant predictors of posttest scores. Each of these analyses suggests that the effect of working with the Cook simulation has some positive outcome in helping teacher candidates become better teachers of real students.
DISCUSSION
These data suggest the power of the Cook simulation to affect candidate users' perceptions of skillfulness and value in connecting teaching and learning, performance on the teacher work sample itself, and on some specific areas measured in lesson evaluation. In most cases, significant differences were found between pre-and posttests for both participant groups, suggesting growth across the duration of the teacher preparation program. This is reassuring, as a great deal of time and energy are devoted to the connecting teaching and learning agenda in this MAT program. Also, as one might expect, the added effect of working in the Cook simulation for an additional 6 hours proved to have a statistically significant impact on nearly every dimension explored. To find such a positive, additive effect with so few additional hours is promising. Whether the power lies with the use of the simulation itself, or in the 6 hours of systematic discussion around connecting teaching and learning, is important for further exploration, but in the meantime, use of the simulation seems to be time well spent.
A fairly significant list of concerns or issues related to internal validity of this research must be considered. The design of the treatment as in addition to rather than in replacement of other, more traditional teacher preparation experiences makes it difficult to conclusively determine the value added for the Cook simulation. Maturation during regular teacher preparation experiences, concerns about the normality of the distributions (possibly caused in part by ceiling effects on the various measures), rater reliability, and a self-selection problem all suggest the need for replication using randomized sampling. For example, there could be confounding student dispositions that may explain some of these differences; dispositions like interest in refining use of technology, educational innovator, or openness to new learning may explain both selection and mean differences.
SUMMARY
As the field of teacher education continues to be bombarded by pressures for accountability and research that demonstrates the efficacy of teacher preparation experiences on P-12 student learning, teacher work sample methodology is emerging as one potentially fruitful pathway. Increasing in its use across the nation, teacher work sample methodology is gaining attention as a pedagogy of evidence-based teacher education. As a part of this pedagogy, the Cook simulation can play a role in the professional development, analytical sophistication, and success of teacher candidates as they face enormous pressures to facilitate student learning. Although we are not suggesting the Cook simulation be used as a replacement for real-world practice teaching experiences, the simulation appears worthy of consideration as a promising pedagogical strategy. Provides an assessment analysis that critically examines the pre-and postassessment instruments and assessment conditions. The analysis gives an indepth profile of student learning for the entire class, clusters, subgroups, and individual students. The analysis is technically accurate and draws accurate conclusions based on evidence from pre/post and alternative assessments that are appropriate for the data.
Shows a strong ability to reflect on successful and unsuccessful activities and assessments and provide plausible reasons for their success or lack thereof. Provides ideas for redesigning instruction and identifies personal and professional goals to improve performance.
APPENDIX B (continued)
a. Adapted from McConney and Ayres (1998).
NOTES
1. The simulation algorithm calculates simulated students' outcomes as categorized by the kind and complexity of the outcomes specified by the user. The simulation does not actually read the text of the specified outcomes as entered by users.
2. An anonymous reviewer of a previous draft of this article insightfully pointed out that "the lexicon and ideology of teacher education" may discourage participants from taking a stance of not valuing these skills. This raises concerns about the available variance and distribution of these data. Perhaps surprisingly, we commonly found normally distributed variance did exist for these data as illustrated in the Data Analysis section.
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Journal Establishing objectives that will be useful in formulating lessons and evaluating the progress of students. _____ Determining content, skills, and processes that will assist students in attaining desired outcomes and designing activities that lead to mastery. _____ Selecting and organizing materials, equipment, and technology needed to teach the lesson. _____ Adapting plans and activities for students with diverse needs.
_____
Estimating time required for instruction, student-managed learning, practice, evaluation, and reteaching 2. The student teacher has demonstrated the ability to establish a CLASSROOM CLIMATE conducive to learning during the lesson presentation by: _____ Affirming the dignity and worth of all students and providing positive support. _____ Communicating classroom rules and behavioral expectations that provide a safe and orderly environment for learning appropriate to the developmental level of students. _____ Applying principles of gender equity, racial justice, and least restrictive environment. _____ Modeling appropriate social behavior and providing meaningful reinforcement when appropriate behaviors occur. _____ Taking into account the influence of the physical, social, and emotional climates of students' homes and the community on motivation and behavior. _____ Monitoring student conduct and taking appropriate action when misbehavior occurs. _____ Interacting thoughtfully and courteously with students and resolving conflict in a professional manner. _____ Using classroom time effectively. _____ Managing instructional transitions decisively and without loss of instructional time.
Arranging instructional materials and equipment in advance. _____ Coordinating the use of instructional assistants and support personnel.
3. The student teacher has demonstrated ability to IMPLEMENT PLANS for instruction by: _____ Applying organizational structures appropriate for the developmental level of students. _____ Communicating learning outcomes to be achieved and focusing on student interests. _____ Implementing plans that employ knowledge of subject matter and basic skills. _____ Using a variety of research-based practices. _____ Emphasizing techniques that promote critical thinking and problem solving. _____ Monitoring the engagement of students in learning activities to determine if pace or content need to be modified.
4.
The student teacher has demonstrated the ability to EVALUATE PUPIL ACHIEVEMENT by: _____ Selecting/developing formal or informal tests or performance measures that are appropriate for the developmental level and diversity of students. _____ Evaluating student progress in learning and refining plans for instruction, establishing alternative learning options, or making appropriate referrals.
5. The teacher candidate has DEMONSTRATED IMPACT on student learning by: _____ Student engagement in planned learning activities. _____ Student intellectual involvement with content or skills to be learned. _____ Student interest exhibited in content or skills to be learned.
